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A  SIMPLE 


EFFECTIVE 
METHOD 

for  measurement 
of  frozen  food 
product  temper- 
atures without 
damage  to 
packages 


The  project  on  Time-Temperature  Tolerance  of 
Frozen  Foods,  conducted  over  a  period  of  years  by 
the  U.  S.  Department  of  Agriculture,  has  been  aimed 
at  new  knowledge  of  how  processing  and  packing  are 
related  to  numerous  variables  in  industrial  handling 
that  affect  the  stability  of  high  quality  in  frozen  foods. 


One  phase  of  this  project  was  the  development  of  a 
simple  and  practical  method  that  would  measure  the 
temperature  of  the  frozen  food  product  in  cases.  The 
objective  was  to  avoid  tedious  puncturing  of  pack- 
ages and  waste  of  product,  and  at  the  same  time  to 
obtain  a  useful  record  of  the  temperature  of  the  food 
product  itself. 


This  study  was  urged  by  industrial  groups  as  a  basis 
for  industrial  efforts  to  improve  temperature  control 
in  frozen  food  handling. 


Two  Methods 


Two  methods  proved  satisfactory. 
They  differ  in  method  of  insertion  of  the  stem  of  a 
dial  thermometer  through  the  outer  wall  of  the  case. 
One  is  as  follows : 

1.  Open  the  top  of  the  case  and  remove  two  corner 
packages. 

2.  With  an  ice  pick  or  similar  tool  punch  a  hole  in 
the  case  from  the  inside.  Do  not  use  the  stem 
of  the  thermometer. 


room  temperature,  Opened,  and  held  there  10  minutes 
without  appreciable  effect  on  temperature  of  a  corner 
package. 

Best  position  varies 

Among  16  products  studied 
some  were  found  to  require  different  thermometer  po- 
sitions from  others. 


3.  This  hole  is  positioned  so  that,  when  the  ther- 
mometer stem  is  inserted  from  the  outside,  it  fits 
snugly  between  packages. 

4.  Insert  the  thermometer  stem  about  3  inches. 
Replace  the  two  packages.  Close  the  case  and 
place  a  couple  of  other  cases  on  top  to  assure 
good  contact  on  the  sensing  portion  of  the  ther- 
mometer stem. 

5.  After  5  minutes,  read  the  temperature. 

The  other  method  avoids  opening  the  case.  With  a 
razor  knife  a  small  flap  opening  is 
cut  in  the  case  wall.  Pulling  this 
flap  up  reveals  an  appropriate  place 
for  the  thermometer.  It  is  inserted 
and  the  flap  is  pressed  down  to 
hold  the  thermometer  in  place. 

The  tests  showed  that  a  case  could 
be  removed  from  freezer  space  to 


With  solid-pack  products  containing  liquid  media  such 
as  sugared  or  siruped  fruits  and  canned  soups,  ther- 
mometer position  is  not  important,  provided  the  stem 
is  in  firm  contact  with  the  packages. 


All  vegetables  and  fish  sticks  gave  more  accurate  re- 
sults when  the  thermometer  was  placed  between  sides 
of  packages,  whereas  pies,  shrimp,  and  potato  prod- 
ucts gave  better  results  when  the  thermometer  was 


placed  between  bottoms  and  tops  of  packages.  It 
thus  appears  that  packages  with  air  spaces  along  the 
edges  should  be  measured  between  tops  and  bottoms. 

Accuracy 

In  these  studies  dial-thermometer  read- 
ings taken  by  the  methods  described  above  were  com- 
pared with   readings   obtained  with  thermocouples 
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The  records  shown  here  were  obtained  with  dial 
thermometers  and  also  with  thermocouples  in  the 
centers  of  cans.  The  close  agreement  showed  that 
the  dial-thermometer  method  measures  product 
temperature. 

inserted  into  packages  of  product.  Full  cases  were 
used.  Comparative  readings  were  taken  in  the  corners 
and  centers  of  cases.  The  cases  were  exposed  for  24 
hours  at  66°  F.  and  then  returned  to  0°  F.  Results 
for  concentrated  orange  juice  are  shown  in  the  ac- 
companying chart. 

Agreement  was  very  close.  The  thermometer  read- 
ings were  essentially  the  same  as  the  product  tempera- 
tures at  the  centers  of  packages.  Rarely  did  one 
method  differ  more  than  a  degree  or  two  from  the 
other. 


Other  details 


Thermometers  shouid  be  checked  for 
accuracy,  in  a  bath  of  melting  ice  or  by  other  methods. 

It  is  possible  to  damage  the  sensing  portion  of  the 
thermometer  stem  by  too  much  pressure  or  other  mis- 
handling. Firm  pressure  supplied  by  weighting  with 
another  case  or  two  is  adequate. 

A  method  has  been  suggested  by  R.  Gelin  (Quick 
Frozen  Foods,  Aug.  1959,  pages  32,  134)  for  taking 
temperatures  before  removal  of  cases  from  a  truck  or 
other  vehcle.  A  thin  spear  is  used  as  a  probe  to  lo- 
cate the  proper  place  to  insert  the  thermometer  stem. 
Experience  with  frozen  foods  of  course  improves 
ability  to  use  this  method  successfully.  Cutting  a 
small  flap  opening,  as  described  above,  also  can  be 
used  if  the  operator  wishes  to  avoid  removal  of  cases 
from  a  vehicle  or  other  stack. 


Results  of  the  study  on  gaging  frozen  food  tempera- 
ture were  previously  reported  by  D.  G.  Guadagni  and 
E.  F.  Jansen  in  Food  Engineering,  July,  1957. 

The  project  no  Time-Temperature  Tolerance  of  Fro- 
zen Foods  has  been  conducted  by  the  Western  Utili- 
zation Research  and  Development  Division,  Agricul- 
tural Research  Service,  U.  S.  Department  of  Agricul- 
ture. For  further  information  address  the  Division's 
headquarters :  Western  Regional  Research  Labora- 
tory, USDA,  Albany  10,  California. 
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